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ABSTRACT

Concrete columns confined with high-strength fiber composites can enhance its strength as well as maximum
strain. In recent years, several equations have been developed to predict the behavior of the concrete columns
confined with fiber composites. While the developed equations can predict the compressive strength of the confined
colurmns with reasonable agreement, these equations are not successful in predicting the observed maximum strain of
the columns. In this paper, a total of 61 test results is analysed to propose an equation to predict both compressive
strength and maximum strain of concrete cylinders. The proposed equation takes into account the effects of confining
pressure and cylinder size. Furthermore, in order to verify the proposed stress—strain curve for concrete cylinders, six
cylindrical specimens were tested. Comparisons between the observed and calculated stress—strain curves of the

tested cylinders showed reasonable agreement.
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Table 1 Material properties of the specimens

Concrete Carbon fiber
Specimen | f, € | fn Eg Ep t
(MPa) | (%) (MPa) | (GPa) | (%) |(mm)
FO 362 | 0.24 0 0 0 0

F1 36.2 | 024 | 4510 | 250 1.8 0.11
F2 362 | 024 | 4510 250 1.8 0.22
F3 36.2 | 0.24 | 4510 250 1.8 0.33
F4 362 | 024 | 4510 | 250 1.8 0.44
F5 36.2 | 024 | 4510 | 250 1.8 0.55
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Fig. 2 Axial stress—axial strain curves of the
tested concrete cylinders
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Fig. 3 Axial stress-lateral strain curves of the
tested concrete cylinders
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Table 2 Compressive strength and the maximum
strain of the tested concrete cylinders

Table 3 Compressive stress and the volumetric strain
at conversion and strength dropping

Cylinders| f., (MPa) Eu Feul For Eeud €co
FO 36.2 0.0024 1.00 1.00
F1 41.7 0.010 1.15 417
F2 57.8 0.015 1.60 6.25
F3 69.1 0.020 1.91 8.33
F4 8.4 0.027 2.36 11.25
F5 104.3 0.031 2.88 12.92
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First Second Strength
Cylin- conversion conversion dropping
ders
° (M};w ° (Mf[;a) c (Mjl(;a)
FO |0.00065] 30.1 - -0.0053| 32.2
F1 |0.00100| 35.2 - - -0.0170) 41.7
F2 000100 374 {-0.00500| 575 |-0.0035| 57.8
F3 [0.00114| 356 |-0.00156| 537 [0.00144| 69.2
F4 (0.00135| 404 |-0.00155| 700 [0.00273| 854
F5 |0.00100| 43.1 | 0.00017 | 64.0 [0.01240| 102.1
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Fig. 4 Axial stress-volumetric strain curves of the
tested concrete cylinders
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Table 4 Confining pressure of the cylinders

Cylinders FO F1 F2 F3 F4 F5

J/MPa) 0 6.61 132 | 198 265 | 331
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of the tested cylinders
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Appendix

Speci- S D S €fo Eg |t Seu Ecu
men | (MPa) |(mm)| (MPa) | (%) | (GPa) | (mm) | (MPa) | (%)
DAILY | 309 | 153 | 524 | 141 | 372 | 144 | 537 | 306
DAIZY | 309 | 153| 524 |141| 372 | 144 | %65 {327
DBIY | 26 | 153 | 524 141 | 372 | 144 | 671 | 290
DBI2Y | 26 | 153 | 524 [ 141 372 | 14| %3 |37
DBI3Y | 26 | 153 | 524 | 141 | 372 | 144 | 602 | 380
DCIY | 320 | 153 | 54 | 141 | 372 | 144 | 01 | 343
DCI2” | 320 | 153 | 54 | 141 | 372 | 144 | 608 | 343
DA21Y | 309 | 153! 50 | 144 | 403 | 220 | 729 | 407
DA% | 309 |153] 509 |14 | 403|220 | 67 | 2%
DA23” | 209 | 153 | 519 | 144 | 403 | 220 | 780 | 441
DB21Y | 296 | 153 51 | 144 | 403 | 220 | 746 | 431
DB2" | 26 | 1531 519 | 144 | 403 | 220 | 98B0 |48
DB2” | 206 | 153 | 5719 | 144 403 | 220 | 717 | 3%
DC2” | 320 | 153 | 519 | 14| 403 | 22| 774 |37
DC2" | 320 | 153| 50 | 14| 403 |220| 778 |37
DA3LY | 309 | 153 | 641 | 157 | 407 | 297 | &7 | 4%
DA33” | 309 | 153 | 641 | 157 | 407 | 297 | %8 |48
DB | 206 | 153| 641 | 157 | 407 | 297 | &2 | 460
DB | 26 | 153 | 641 | 157 | 407 | 297 | 1147 | 533
DB | 206 | 153 | 641 | 157 | 407 | 297 | 814 | 414
DC3” | 320 | 153 | 641 | 157 407 [ 297 | %1 |42
DCRY | R0 | 153 | 641 | 157 ) 407 | 297 | 840 | 430
c1" 201 | 100 | 3430 | 150 | 230 017 | 496 | 2%
2" %9 | 190 | 3B10 [ 150] 235 | 017 | 476 | 080
3" 369 | 150 B0 {150 | 235 | 050 | 8L1 | 140
4" 369 | 150 | 39 | 160] 260 | 120 | 523 | 180
" %9 150 | 39 [ 160] 260 | 360 | WO |32
g 600 | 155 | 3500 | 150 | 230 | 013 | 543 | 077
cg" 600 | 155 | 3500 | 150 | 230 | 026 | 638 | 147
CI0"™ | 600 | 155] 3500 | 150 | 230 | 039 | &3 | 1B
it o420 10| 126 [ 150 &7 060 735 | 160
CI2 | 430 | 150 | 20 | 169 136 | 126| 473 | 111
CI3" | 430 [ 150 | 230 | 169 136 | 252 | 589 | 147
Cl4™ | 430 | 150 | 230 | 169 136 | 378 | 710 | 169
C15" | 430 | 10| 230 | 169 136 |54 | 744 | 174
Cl6" | 320 [ 30| 1720 | 150 | 840 | 030 | 400 | 066
CI7" | 40 | 300 | 1770 | 150 | 840 | 030 | 480 | 097
C18" | 40 |30 ] 1770 | 150 | 840 | 00 | B0 | 1R
C1? 385 | 200 3720 | 155| 240 | 0121 430 | 080
c2” 385 | 200 | 3720 | 155] 240 | 002 1 416 | 071
7 385 | 200 3720 | 155] 240 | 023 ] 515 | 088
9" B85 [ 2001 3720 [ 155] 240 1023 50 |08
C13% | 385 | 20| 3720 | 15| 240 103% ]| 670 | 176
Ci4”? | 385 | 200 3720 | 155 240 | 035 | 515 | 109
4" BT | 004 370 | 155 | 240 | 012] 425 |08
cu” | 7 [ 2001] 3720 |15 ] 240 [ 053] 485 | 14
Ci2? | 37 [ 20] 370 | 151 240 | 023 500 | 107
Cl6% | 7 | 20 3720 | 15| 240 | 035 ] 630 |17
Cl7% | %7 | 20| 370 | 15| 240 | 035 | 675 | 171
Ci8” | B7 [ 2001} 3720 | 1551 240 10351 65 | 169
GEI” | B0 | 152 40 [ 141 320 | 08 | 528 | 1D
G | 0 | 152 ] 505 149 40 | 16 | 660 | 247
GE” | 30 | 152 560 | 156 | 360 | 24 | 80 | 300
cl” 360 | 132 330 [090] %67 {011 | B0 | L0
2" 350 | 152 3550 [ 09| 3% | 023] 680 | 160
3’ B0 | 152 ] 3100 | 08| 45 | 055 | 90 |22
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